Introduction
Crystalline silicon (Si) is a key material in electronics and optelectronics devices. However, Si has no light emission at room temperature because of its indirect band gap. To develop silicon photonics and future optoelectoronics devices, the realization of efficient silicon-based light sources at room temperature remains an important challenge.
Phosphor materials including Si and rare earth ions have been studied for various light sources and displays. Up to now, silicate, silicon nitride, silicon oxynitride and thiosilicate materials were reported [1] [2] [3] [4] [5] . Especially, thiosilicate phosphors have advantages that relatively low temperature is necessary for fabrication and various luminescence wavelengths from blue to infrared region are reported [4] [5] [6] [7] [8] [9] . From this viewpoint, the application of thiosilicate phosphors for light emitter on Si substrate should be examined.
In this paper, photoluminescence (PL) properties of rare earth-doped thiosilicate phosphors are reported. The materials are fabricated in powder, and on silicon or silicon-on-insulator (SOI) substrates. Efficient visible and infrared luminescence from thiosilicate phosphor on Si substrates is observed. In addition, electroluminescence (EL) from BaSi 2 S 5 :Eu 2+ on SOI substrates is realized. The result indicates that thiosilicate phosphor materials can be a light source on silicon-based substrates.
Thiosilicate phosphor powders
For the fabrication of polycrystalline thiosilicate powders, the solid-state reaction in a vacuum-sealed silica-glass ampoule was used. As starting materials, alkaline-earth sulfides (BaS, CaS), rare-earth sulfides (EuS, Er 2 S 3 ), Si and S were used and mixed. 
Thiosilicate phosphor on Si substrates
For the fabrication of thiosilicate phosphors on Si substrate, thermal evaporation and annealing were used. After sulfides (EuS, BaS, CaS, Er 2 S 3 ) were deposited on Si substrate, the substrate and S powder were sealed in a silica-glass ampoule in a vacuum of 10 −2 Pa. The ampoule was heated to 650-800 Figure 1 shows PL spectra of thiosilicate phosphors on Si substrate. For each sample, similar spectrum to the powder sample is obtained. Each peak index in the PL spectrum is corresponding to the transition in the inset. The intense PL at 1.54 µm of Er 3+ is observed on Si substrate. Eu 2 SiS 4 is useful as a host material for the other luminescence centers. 
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